Methylene blue and rose bengal photoinactivation of RNA bacteriophages: comparative studies of 8-oxoguanine formation in isolated RNA.
Several reactive oxygen species, including singlet oxygen (1O2) and hydroxyl free radical (.OH), may potentially be involved in the photoinactivation of viruses by agents such as methylene blue (MB) and rose bengal (RB). Both 1O2 and .OH also mediate the formation of 8-oxoguanine (8-oxoGua) in DNA and RNA. Evidence that MB-or RB-induced bacteriophage (R17 or Q beta) inactivation and 8-oxoGua formation in RNA result from 1O2 rather than .OH was obtained utilizing complementary experimental approaches which show that: (i) the rate of phage photoinactivation by MB was unchanged by the presence of iron chelators or by different temperatures in the 13-37 degrees C range; (ii) MB- and RB-mediated rates of 8-oxoGua formation in isolated RNA have very little, if any, temperature dependence, in contrast to a significant temperature dependence of 8-oxoGua formation by a .OH generating system, the ultraviolet light irradiation of H2O2; and (iii) deuterium oxide (D2O) enhanced the RB-mediated rate of phage photoinactivation and 8-oxoGua formation in isolated RNA. The presence of superoxide dismutase in the RB photoinactivation reaction did not alter the rate of phage inactivation. The data suggest that 8-oxoGua serves as a marker that correlates qualitatively with 1O2-mediated lethal lesions in RNA bacteriophages.